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L3 ANSWER 1 OF 3 MEDLINE 

AB Alcohol oxidase (AOX), the first enzyme in the yeast methanol utilization 
pathway is a homooctameric peroxisomal matrix protein. In peroxisome 
biogenesis-defective (pex) mutants of the yeast Pichia pastoris, 
AOX fails to assemble into active octamers and instead forms 
inactive cytoplasmic aggregates. The apparent inability of AOX to 

as sernble 

in the cytoplasm contrasts with other peroxisomal proteins that are able 
to oligomerize before import. To further investigate the import of AOX, 

we 

first identified its peroxisomal targeting signal (PTS). We found that 
sequences essential for targeting AOX are primarily located within the 
four COOH-terminal amino acids of the protein leucine-alanine-arginine- 
phenylalanine COOH (LARF) . To examine whether AOX can oligomerize before 
import, we coexpressed AOX without its PTS along with wild-type AOX and 



determined whether the mutant AOX could be coimported into 
peroxisomes. To identify the mutant form of AOX, the 
COOH-terminal LARF sequence of the protein was replaced with a 
hemagglutinin epitope tag (AOX-HA) . Coexpression of AOX-HA with wild-type 
AOX (AOX-WT) did not result in an increase in the proportion of AOX-HA 
present in octameric active AOX, suggesting that newly 

synthesized AOX-HA cannot oligomerize with AOX-WT in the cytoplasm. Thus, 
AOX cannot initiate oligomerization in the cytoplasm, but must first be 
targeted to the organelle before assembly begins. 

L3 ANSWER 2 OF 3 CAPLUS COPYRIGHT 1999 ACS 

AB The present invention relates to a chimeric target mol . having an 

activity 

which can be regulated or modulated by a binding mol. The invention also 
relates to methods of using the chimeric target mol. to detect the 
presence and/or amt . of a desired analyte in a sample. The analyte is a 
binding mol., or a competitor of a binding mol., which binding mol., upon 
binding to the target mol., alters the activity of the target mol. in a 
detectable way. In one aspect of the invention, a binding mol. binds to 
the chimeric mol., inactivating it. An analyte in a test sample competes 
and/or displaces the binding mol. from the chimera, reactivating it. The 
reappearance of activity in the presence of the analyte indicates its 
existence in the test sample, existence and amt. Another aspect of the 
invention relates to a binding mol. which regulates a chimeric target 

mol . 

and methods of producing it. Thus, random peptide sequences are inserted 
in loop on the rim of the active site (residues 103-105) or the 
.alpha. 11 helix (residues 271-272} of R-Tem .beta.- 
lactamase. A large library of chimeric .beta.- 
lactamases is then selected for binding by monoclonal 
antibodies psalO and psa66. One of the best regulated clones 
(p66Rb316) is inhibited by 68 or 75% on PADAC or Centa substrates, resp., 
and has the wild-type residues E1G4-Y105 replaced by T104G105, wild-type 
T271 replaced by DGSRQ, and R275 mutated to Q275. These sequences in the 
prostate-specific antigen (PSA), and consequently, the monoclonal 
antibody psa66 recognizes a mimotope in the chimeric 
enzyme. Similarly, selection with psal9 yields a clone with 
wild-type T271 replaced by SWPVKS and R2 75 . f wdarw . Q2 75 , which is also a 
mimotope structure. The chimeric . beta . -lactamase and 
antibodies can be used in a PSA-specific assay. 

L3 ANSWER 3 OF 3 BIOSIS COPYRIGHT 1999 BIOSIS 

AB Resistant mutants could easily be selected from a 

nitrosoguanidine-treated culture of Serratia marcescens with 
piperacillin, 

cefotaxime, cefoxitin, cefotetan, latamoxef (moxalactam) and aztreonam. 
Imipenem on the other hand was significantly less effective in 
mutant selection- Resistant clones broadly fell into two distinct 
classes. Most mutants did not show increased .beta.- 
lactamase; their resistance seemed to be due to changed outer 
membrane proteins. Other mutants had strongly increased 

cephalosporinase activity, although the derepression was only partial. 
Piperacillin, cefotaxime and aztreonam preferentially selected the 
derepressed phenotype, whereas mutants selected with cefoxitin, 
cefotetan, moxalactam and imipenem were exclusively of the non- 

derepressed 

phenotype. There was a significant degree of cross-resistance between the 
. beta . -lactam antibodies except imipenem which was only slightly 



less active against the membrane- altered mutants. 
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MEDLINE 
96272150 MEDLINE 
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The import receptor for the peroxisomal targeting 

signal 2 (PTS2) in Saccharomyces cerevisiae is encoded by 

the PAS7 gene, 

Rehling P; Marzioch M; Niesen F; Wittke E; Veenhuis M; 
Kunau W H 

Institut fur Physiologis che Chemie der Ruhr-Univer sitat 

Bochum, Medizinische Fakultat, Germany. 

EMBO JOURNAL, (1996 Jun 17) 15 (12) 2901-13. 

Journal code: EMB. ISSN: 0261-4189. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 

199610 

peroxisomal matrix proteins is dependent on one of two 
nals, PTSl and PTS2 . We demonstrate in vivo that not 
rt of thiolase but also that of a chimeric 
sting of the thiolase PTS2 (amino acids 1-18) fused 
ial protein beta- lactamase is 

nt . In addition, using a combination of several independent 
wo-hybrid system, co-immunoprecipi tation, affinity 



chromatography and high copy suppression) , we show that Pas7p 
specifically 

interacts with thiolase in vivo and in vitro. For this interaction, the 
N-terminal PTS2 of thiolase is both necessary and sufficient. The 

speci f ic 

binding of Pas7p to thiolase does not require peroxisomes. PasVp 
recognizes the PTS2 of thiolase even when this otherwise N-termmal 
targeting signal is fused to the C-terminus of other proteins. 
I.e. the activation domain of Gal4p or GST. These results demonstrate 

zhaz 

Pas7p is the targeting signal-specific receptor of thiolase in 
Saccharomyces cerevisiae and, moreover, are consistent with the view that 
Pas7p is the general receptor of the PTS2 . Our observation that Pas7p 

also 

interacts with the human peroxisomal thiolase suggests that in the human 
peroxisomal disorders characterized by an import defect for PTS2 proteins 
(classical rhizomelic chondrodysplasia punctata), a functional homologue 
of Pas7p may be impaired. 

L7 ANSWER 2 OF 17 MEDLINE 

ACCESSION NUMBER: 95103534 MEDLINE 

DOCUMENT NUMBER: 95103534 

TITLE: Development of a humanized disul fide-stabilized 

anti-pl 8 5HER2 Fv-beta- lactamase fusion 
protein for activation of a cephalosporin 

doxorubicin prodrug. 
AUTHOR: Rodrigues M L; Presta L G; Kotts C E; Wirth C; Mordenti J; 

Osaka G; Wong W L; Nuijens A; Blackburn B; Carter P 
CORPORATE SOURCE: Department of Cell Genetics, Genetech Inc, South San 

Francisco, CA 94080-4990. 
SOURCE: CANCER RESEARCH, (1995 Jan 1) 55 (1) 63-70. 

Journal code: CNF. ISSN: 0008-5472. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 19 9504 

AB The humanized anti-pl 8 5HER2 antibody, humAb4D5-8, has completed Phase II 
clinical trials for pl85HER2-overexpressing breast cancer. Here, this 
antibody is used as a building block to engineer a disul fide-linked Fv 
(dsFv) beta -lactamase fusion protein for use 

in antibody-dependent enzyme-mediated prodrug therapy using 

cephalosporin-based prodrugs. Three Fv variants were designed with an 

interchain disulfide bond buried at the VL/VH interface and secreted from 

Escherichia coli. One variant, dsFvS (VL L46C VH DIOICO, has 

similar affinity for antigen (Kd =0.7 nM) as the wild-type Fv and was 

used to construct a fusion protein in which beta- 

lactamase, RTEM-1, is joined to the carboxy terminus of VH . The 

ds Fv3-beta-lactamase fusion protein secreted 

from E. coli efficiently activates a cephalothin doxorubicin prodrug 

(PRODOX, kcat/km = 1.5 x 10(5) s-1 M-1) . PRODOX is approximately 20-fold 

less toxic than free doxorubicin against breast tumor cell lines SK-BR-3 

and MCF7, which express pl85HER2 at elevated and normal levels, 

respectively. Prebinding the dsFv3-beta-lactamase 

fusion protein specifically enhances the toxicity level of 

PRODOX to that of doxorubicin against SK-BR-3 but not MCF7 cells. The 

fusion protein retains both antigen-binding plus 

kinetic activity in murine serum and is cleared rapidly as judged by 



pharmacokinetic analysis in nude mice (initial and terminal half-lives of 
0.23 and 1,27 h, respectively). Development and characterization of the 
ds Fv3 -beta- lactamase fusion protein is an 
important step toward targeted prodrug therapy of 
pl85HER2-overexpressing tumors. 



L7 ANSWER 3 OF 17 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 
AUTHOR; 

CORPORATE SOURCE: 

CONTRACT NUMBER: 

SOURCE: 

8 . 



MEDLINE 
93107054 MEDLINE 
93107054 
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Wu J; Rosen B P 
Department of Biochemistry, 
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Journal code: HIV. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

Journal; Article; {JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 199303 

AB The plasmid-borne arsenical resistance (ars) operon encodes an 

arsenical-translocating ATPase and confers resistance to antimonials and 
arsenicals in Escherichia cell by extrusion of the toxic compounds from 
the cytosol. The trans-acting regulatory ArsR protein was shown 
to bind to a fragment of DNA containing the ars promoter. Hybrid 

formation 

of the ArsR protein with a ArsR-beta-lactamase 

chimeric protein suggested that the active form of the 

ArsR repressor is a dimer. From footprinting analysis the binding 

site was defined as a region of imperfect dyad symmetry just upstream of 

the -35 site. In vivo the operon was derepressed by oxyions of till 

oxidation state of arsenic, antimony, and bismuth, as well as arsenate 

{As (V) ) , whereas in vitro ArsR protein-operator interaction was 

reduced by each of those compounds except arsenate, as determined by gel 

retardation and DNase I and hydroxyl radical footprinting experiments. 

This indicates that arsenate is not a true inducer and must be reduced to 

arsenite in vivo to induce. An operator mutant obtained by deletion of 



the 



in vitro ArsR-protected DNA sequence exhibited constitutive ars promoter 
activity, demonstrating that the binding site is the functional 
target for the ArsR repressor in vivo. 
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17 MEDLINE 

93014215 MEDLINE 
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Fusion proteins containing the A2 domain of cholera toxin 
assemble with B polypeptides of cholera toxin to form 
imimunoreactive and functional holotoxin-like chimeras 
[published erratum appears in Infect Immun 1993 
Mar; 61 (3) : 1168] . 
Jobling M G; Holmes R K 

Department of Microbiology, Uniformed Services University 
of the Health Sciences, Bethesda, Maryland 20814.. 
AI31940-Q1 (NIAID) 

INFECTION AND IMMUNITY, {1992 Nov) 60 (11) 4915-24. 
Journal code: G07 . ISSN: 0019-9567. 
United States 



Journal; Article; (JOURNAL ARTICLE) 
LAJ-JGJAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 19 9301 

AB Cholera enterotoxin ( CT ) is produced by Vibrio cholerae and excreted mtc 
the culture medium as an extracellular protein. CT consists of 
one A polypeptide and five B polypeptides associated by noncovalent 

bonds , 

and CT-B interacts with CT-A primarily via the A2 domain. Treatment ot CT 
vjith trypsin cleaves CT-A into Al and A2 fragm^ents that arc linked by a 
disulfide bond. CT-B binds to ganglioside GMl, which functions as the 
plasma membrane receptor for CT, and the enzymatic activity of Al causes 
the toxic effects of CT on target cells. We constructed 
translational fusions that joined foreign proteins via their carboxyl 
termini to the A2 domain of CT-A, and we studied the interactions of the 
fusion proteins with CT-B. The A2 domain was necessary and sufficient to 
enable bacterial alkaline phosphatase (BAP), maltose-binding 
protein (MBP) or beta- lactamase (BLA) to 

associate with CT-B to form stable, immunoreactive, holotoxin-like 
chimeras. Each holotoxin-like chimera was able to bind to ganglioside 

GMl . 

Holotoxin-like chimeras containing the BAP-A2 and BIiA-A2 fusion proteins 
had BAP activity and BLA activity, respectively. We constructed BAP-A2 
mutants with altered carboxyl-terminal sequences and tested their ability 
to assemble into holotoxin-like chimeras. Although the carboxyl-terminal 
QDEL sequence of the BAP-A2 fusion protein was not required for 
interaction with CT-B, most BAP-A2 mutants with altered carboxyl termini 
did not form holotoxin-like chimeras. When holotoxin-like chimeras 
containing BAP-A2, MBP-A2, or BLA-A2 were synthesized in V. cholerae, 

were found predominantly in the periplasm. The toxin secretory apparatus 
of V. cholerae was not able, therefore, to translocate these 
holotoxin-like chimeras across the outer membrane. 
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PRIORITY APPLN. INFO.: US 96-757425 19951127 

WO 97-IB1643 19971126 

AB The present invention relates to a chimeric target 

mol. having an activity which can be regulated or modulated by a 

binding mol. The invention also relates to methods of using the 

chimeric target mol. to detect the presence and/or amt . 

of a desired analyte m a sample. The analyte is a binding 

mol., or a competitor of a binding mol., which binding 

mol., upon binding to the target mol., alters the 

activity of the target mol. in a detectable way. In one aspect 

of the invention, a binding mol. binds to the chimeric 

mol., inactivating it. An analyte in a test sample competes and/or 

displaces the binding mol. from the chimera, reactivating it. 

The reappearance of activity in the presence of the analyte indicates its 

existence in the test sample, existence and amt. Another aspect of the 

invention relates to a binding mol. which regulates a 

chimeric target mol. and methods of producing it. Thus, 

random peptide sequences are inserted in loop on the rim of the active 

site (residues 103-105) or the .alpha. 11 helix (residues 271-272) of R- 

Tem 

.beta. -lactamase. A large library of chimeric 

. beta . -lactamases is then selected for binding by monoclonal 

antibodies psalO and psa66. One of the best regulated clones (p66Rb316) 

IS inhibited by 68 or 75% on PADAC or Centa substrates, resp., and has 

the 

wild-type residues E104-Y105 replaced by T104G105, wild-type T271 

replaced 

by DGSRQ, and R275 mutated to Q275. These sequences in the 
prostate-specific antigen (PSA) , and consequently, the monoclonal 
antibody 

psa66 recognizes a mimotope in the chimeric enzyme. 

Similarly, selection with psal9 yields a clone with wild-type T271 
replaced by SWPVKS and R27 5 . f wdarw. Q275 , which is also a mimotope 
structure. The chimeric . beta . -lactamase 
and antibodies can be used in a PSA-specific assay. 
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TITLE: Surface display of the cholera toxin B subunit on 

Staphylococcus xylosus and Staphylococcus carnosus 

AUTHOR{S): Liljeqvist, Sissela; Samuelson, Patrik; Hansson, 

Marianne; Nguyen, Thien Ngoc; Binz, Hans; Stahl, 
Stefan 

CORPORATE SOURCE: Dep. of Biochem. and Biotechnol., Royal Inst, of 

Technol., Stockholm, S-100 44, Swed. 

SOURCE: Appl. Environ. Microbiol. (1997), 63(7), 2481-2488 

CODEN: AEMIDF; ISSN: 0099-2240 

PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB The heterologous surface expression of the cholera toxin B subunit (CTBi 

from Vibrio cholerae in two staphylococcal species. Staphylococcus 
xyl csus 

and Staphylococcus carnosus, has been investigated. The gene encoding 



native CTB (103 ammo acids) was introduced into gene constructs encoding 
chimeric receptors designed to be translocated and anchored on the 
outer cell surface of the staphylococci. Since functionality of CTB is 
correlated with its ability to form pentamers and the capacity of the 
pentameric CTB to bind the GMl ganglioside, both the surface 
accessibility 

and the functionality of the surface-displayed CTB receptors were 
evaluated. It could be concluded that the chimeric receptors 
were targeted to the cell wall of the staphylococci, since they 
could be released by iysostaphm treatment and, after subsequent affinity 
purifn., identified as full-length products by immunoblotting . Surface 
accessibility of the chimeric receptors was demonstrated by a 
colorimetric assay and by immunofluorescence staining with a CTB-reactive 
rabbit antiserum. Pentamerization was investigated by using a monoclonal 
antibody described to be specific for pentameric CTB, and the 
functionality of the receptors was tested in a binding assay 
with digoxigenin-labeled GMl. It was concluded that functional CTB was 
present on both types of staphylococci, and for S. carnosus, the 
reactivity to the pentamer-speci f ic monoclonal antibody and in the GMl 
binding assay was indeed significant. The implications of the 
results for the design of live bacterial vaccine delivery systems 
i ntended 

for administration by the mucosal route are discussed. 
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DOCUMENT NUMBER: 125:106492 

TITLE: The import receptor for the peroxisomal 

targeting signal 2 (PTS2) in Saccharomyces 

cerevisiae is encoded by the PAS7 gene 
AUTHOR{S): Rehling, peter; Marzioch, Martina; Niesen, Frank; 

Wittke, Evelyn; Veenhuis, Marten; Kunau, Wolf-H. 
CORPORATE SOURCE: Inst. Physiologis che Chemie, Rhur-Univ. Bochum, 

Bochum, D-44780, Germany 
SOURCE: EMBO J. (1996), 15(12), 2901-2913 

CODEN: EMJODG; ISSN: 0261-4189 
DOCUMENT TYPE: Journal 
LA:4GUAGE: English 

AB The import of peroxisomal matrix proteins is dependent on one of two 
targeting signals, PTSl and PTS2 . We demonstrate in vivo that not 
only the import of thiolase but also that of a chimeric 
protein consisting of the thiolase PTS2 (amino acids 1-18) fused 
tc the bacterial protein .beta . -lactamase is 

Pas7p dependent. In addn . , using a combination of several independent 
approaches (two-hybrid system, co-immunopptn . , affinity chromatog. and 
high copy suppression) , we show that Pas7p specifically interacts with 
thiolase in vivo and in vitro. For this interaction, the N-terminal PTS2 
of thiolase is both necessary and sufficient. The specific 
binding of Pas7p to thiolase does not require peroxisomes. Pas7p 
recognizes the PTS2 of thiolase even when this otherwise N-terminal 
targeting signal is fused to the C-terminus of other proteins, 
i.e. the activation domain of Gal4p or GST. These results demonstrate 
that Pas7p is the targeting signal-specific receptor of thiolase 
in Saccharomyces cerevisiae and, moreover, are consistent with the view 
that Pas7p is the general receptor of the PTS2 . Our observation that 
Pas7p also interacts with the human peroxisomal thiolase suggests that in 
the human peroxisomal disorders characterized by an import defected for 
PTS2 proteins (classical rhizomelic chondrodysplasia punctata), a 



functional homolog of Pas7p may be impaired. 
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1995:372817 CAPLUS 
122: 181411 

A novel cellulose binding domain with high 
affinity for cellulose and chitin and its 

Shoseyov, Oded; Shpiegl, Itai; Goldstein, Marc A.; 
Doi, Roy H. 

Regents of the University of California, USA; Yissum 
Research Development Co. 



PCT Int. Appl. 
CODEN: PIXXD2 
Patent 
English 

2 



125 pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. 





WO 


9424158 


Al 


19941027 




WO 


94 


'-US4132 


19940414 






W: AU, BB, 


BG, BR, 


BY, CA, 


CN, 


CZ, 


FI, 


GE, HU, JP, 


KG, KR, 






LV, MD, 


MG, MN, 


MW, NO, 


NZ, 


PL, 


RO, 


RU, SD, SI, 


SK, TJ, 


UZ 




RW: AT, BE, 


CH, DE, 


DK, ES, 


FR, 
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GR, 


IE, IT, LU, 
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BF, BJ, 
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GA, 


GN, 


ML, 


MR, NE, SN, 


TD, TG 




US 


5496934 


A 


19960305 




us 


93 


-48164 


19930414 




CA 


2160670 


AA 


19941027 




CA 


94 


-2160670 


19940414 




AU 


9466347 


Al 


19941108 




AU 


94 


-66347 


19940414 




AU 


691807 


32 


19980528 














EP 


695311 


Al 


19960207 




EP 


94 


-914175 


19940414 






R: AT, BE, 


CH, DE, 


DK, ES, 


FR, 


GB, 


GR, 


IE, IT, LI, 


LU, MC, 


SE 


CN 


1125452 


A 


19960626 




CN 


94 


-192440 


19940414 




JP 


08509127 


T2 


19961001 




JP 


94 


-523460 


19940414 




US 


5670623 


A 


19970923 




US 


95 


-460462 


19950602 




us 


5719044 


A 


19980217 




US 


95 


-460457 


19950602 




US 


5738984 


A 


19980414 




US 


95 


-460458 


19950602 




us 


5837814 


A 


19981117 




US 


95 


-460455 


19950602 




NO 


9504074 


A 


19951127 




NO 


95 


-4074 


19951013 




FI 


9504888 


A 


19951213 




FI 


95 


-4888 
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PRIORITY 


APPLN. INFO 








US 


93 


-48164 


19930414 














WO 


94 


-US4132 


19940414 


AB 


A novel cellulose binding domain 


(CBD) with 


a high affinity for 



KZ, 
UA, 



LK, 
US, 



PT, SE, 



cryst. cellulose and chitin is described and a DNA sequence encoding it 

cloned and expressed. Fusion products of the CBD and a second 

protein are described and have a wide range of applications 

including drug delivery, affinity sepns., and diagnostic techniques. The 

CBD in this case is derived from cellulose-binding 

protein A of Clostridium cellulovorans . The coding sequence for 

the carbohydrate-binding domain was cloned by PCR and expressed 

in Escherichia coli. Characterization of the CBD is described. A 

chimeric gene for a fusion protein of the CBD and 

Protein A was constructed and expressed in Escherichia coli. The 
fusion protein was purified in a single step affinity chromatog. 
against cellulose. This complex could bind IgG and the IgG could be 
eluted from the complex by acetic acid 1 M without elution of the fusion 



protein . 
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Cancer Res. (1995), 55(1), 63-70 
CODEN: CNREA8; ISSN: 0008-5472 
Journal 
English 

The humanized anti-pl8 5HER2 antibody, humAb4D5-8, has completed Phase II 
clin, trials for pl85HER2 overexpres sing breast cancer. Here, this 
antibody is used as a building block to engineer a disul fide-linked Fv 
(dsFv) .beta. -lactamase fusion protein for 

use in antibody-dependent enzyme-mediated prodrug therapy using 

cephalosporin-based prodrugs. Three Fv variants were designed with an 

interchain disulfide bond buried at the VL/VH interface and secreted from 

Escherichia coli. One variant, dsFvS (VLL46C VH DIOIC) , has 

similar affinity for antigen (Kd = 0.7 nM) as the wild-type Fv and was 

used to construct a fusion protein in which .beta.- 

lactcunase, RTEM-1, is joined to the carboxy terminus of VH . The 

dsFv3- .beta. -lactamase fusion protein 

secreted from E. coli efficiently activates a cephalothin doxorubicin 
prodrug (PRODOX, kcat/km = 1.5 .times. 105 s-1 M-1). PRODOX is approx. 
20-fold less toxic than free doxorubicin against breast tumor cell lines 
SK-BR-3 and MCF7, which express pl85HER2 at elevated and normal levels, 
resp. Prebinding the dsFv3- .beta . -lactamase fusion 

protein specifically enhances the toxicity level of PRODOX to that 

of doxorubicin against SK-BR-3 but not MCF7 cells. The fusion 

protein retains both antigen-binding plus kinetic 

activity in murine serum and is cleared rapidly as judged by 

pharmacokinetic anal, in nude mice (initial and terminal half-lives of 

0.23 and 1.27 h, resp.). Development and characterization of the dsFv3-. 

beta . -lactamase fusion protein is an important 

step toward targeted prodrug therapy of pl85HER2-overexpressing 
tumors . 
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Activation of prodrugs by enzymes that are fusion 
products of catalytic domains and antigen- 
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Gehrmann, Mathias; Seemann, Gerhard; Bosslet, Klaus; 
Czech, Joerg 
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Eur. Pat. Appl., 35 pp. 
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PATENT NO. 


KIND 
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APPLICATION NO. 


DATE 


EP 


590530 


A2 


19940406 


EP 


93 


-115418 


19930924 


EP 


590530 


A3 


1 9970326 












R: AT, BE, 


CH, DE 


DK, ES, FR, 


GB, 


GR, 


IE, IT, LI 


LU, NL, 


DE 
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Al 


19940407 


DE 


92 
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19921002 
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AA 
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CA 
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NO 
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ZA 


93 
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AU 
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Al 


19940414 


AU 
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AU 


672431 
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19961003 










JP 


06228195 


A2 


19940816 


JP 


93 


-271291 


19931004 


IITY 


APPLN. INFO 






DE 


92 


-4233152 


19921002 



AB Activation of prodrugs of cytotoxins at a defined target site is 
achieved using a fusion protein of prodrug-acti vating 
enzyme and an antigen-binding domain specific for an 
antigen of the target site. A fusion protein of a 

humanized sFv fragment of an antibody to carcinoembryonic antigen and 

human . beta . -glucuronidase was prepd. by expression of the 

chimeric gene in BHK cells. The protein was shown to 

specifically bind CEA and to hydrolyze 4-methyl-umbelli f eryl- . beta . - 

glucuronide. Manuf. of the fusion protein in yeast is 

demonstrated. Pharmacokinetics of the fusion protein 0.8 . mu . g 

injected into tumor-bearing nude mice showed very rapid clearing of th 

protein from the plasma and all other organs. The highest levels 

of the protein were found in the tumor with a concn. of 6.2 ng/g 

tissue after 120 h compared to <0.1 ng/g for all other tissue tested. 
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1993:510554 CAPLUS 
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Expression of proteins on gram-negative bacterial 
surface 

Georgiou, George; Francisco, Joseph A.; Earhart, 

Charles F. 

USA 
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Patent 
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WO 9310214 

W: CA, JP 
RW: AT, BE, 

US 5348867 

EP 746621 

R: BE, CH, 
PRIORITY APPLN. INFO. 



Al 



19930527 



WO 92-US9756 



CH, DE, DK, ES, FR, GB, GR, IE, IT, 



A 19940920 
Al 19961211 
DE, FR, GB, LI, NL, 



US 91-794731 
EP 93-909521 
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WO 92-US9756 
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19911115 
19921110 

19911115 
19921110 



AB Tripartite chimeric genes are constructed for expression of 

proteins on the surface of the gram-neg. bacteria such as Escherichia. 

The tripartite chimeric genes comprise from 5 ' -end a 

targeting DNA sequence such as a signal sequence and N-terminal 

amino acids of OmpA gene of E. coli, a transmembrane amino acids -coding 

sequence such as that of the outer membrane protein of E. coli, 

and the gene of interest. Plasmid pTXlOl contg, a tripartite 

chimeric genes are constructed for expression of protein 

for signal sequence and the first 9 amino acids of OmpA protein, 

the transmembrane amino acids of the same protein, and . 

beta . -lactamase (I) was constructed from pJG311 and 

pRD87. The plasmid was transformed into E.coli JM109; 84* of total I 
activity was found in the cell envelope fraction; detd. by immunocytochem 
methods, the I remained stably anchored on the surface of the cell even 
after extended incubation. Also given was the cloning of antibodies with 
high antigen binding affinity by expression of the antibodies on 
the surface of the cells. 
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Enrichment method for variant proteins with 
altered binding properties 

Garrard, Lisa J.; Henner, Dennis J.; Bass, Steven; 
Greene, Roland; Lowman, Henry B.; Wells, James A.; 
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Genentech, Inc. , USA 
PCT Int. Appl., 101 pp. 
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WO 
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W: CA, JP, 


A2 

us 


19920611 
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US9133 




19911203 




RW: AT, BE, 


CH, DE 


DK, ES, 


FR, 


GB, 


3R, 


IT, LU, 


MC, 


NL, SE 


CA 


2095633 


AA 


19920604 




CA 


91- 


2095633 
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EP 


564531 


Al 


19931013 




EP 
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902109 
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EP 


564531 


Bl 


19980325 
















R: AT, BE, 


CH, DE 


DK, ES, 
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GB, 


GR, 


IT, LI, 


LU, 


MC, NL, SE 


JP 


07503600 
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19950420 




JP 


91- 


502710 




19911203 


AT 


164395 


E 


19980415 




AT 


92- 


902109 




19911203 


ES 


2113940 


T3 


19980516 
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92- 


902109 
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US 


5750373 
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19980512 




US 


93- 


50058 
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US 


5688666 
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US 
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us 
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us 


90- 
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19901203 












us 
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us 
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19910614 












us 
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us 
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WO 
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864452 




19920419 












us 
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50058 
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us 93-161692 19931203 
US 95-418928 19950405 
AB A method for selecting variants of proteins such as growth hormone and 
antibody fragment with altered binding properties for their 
resp. receptor mols. is provided. The method comprises fusing a gene 
encoding a protein of interest to at least a portion of the gene 
for a phage coat protein, e.g. for the C-terminal domain of the 
gene III coat protein of M13 under control of a 

transcription-regulating element. The vector is mutated at .gtoreq.l 
position within the 1st gene (e.g. by oligonucleotide-directed 
mutagenesis), and host cells are transformed with the mutant vector and a 
helper phage having the coat protein gene. Recombinant phagemid 
particles are formed contg. at least part of the mutant expression vector 
and capable of transforming the host; conditions are adjusted so that 

raos t 

phagemid particles do not display >1 copy of the fusion protein 
on the particle surface. The phagemid particles are screened for 
binding to the target mol . These steps may be repeated. 
Phagemids presenting human growth hormone (hGH)-gene III protein 
fusion proteins prepd. as above were fractionated chromatog. on 
immobilized hGH-binding protein; a single cycle of 
binding and elution gave >5000-fold enrichment. 
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AB The plasmid-borne arsenical resistance (ars) operon encodes an 

arsenical-translocating ATPase and confers resistance to antimonials and 

arsenicals in Escherichia coli by extrusion of the toxic compds . from the 

cytosol. The trans-acting regulatory ArsR protein was shown to 

bind to a fragment of DNA contg. the ars promoter. Hybrid formation of 

the ArsR protein with a ArsR- .beta . -lactamase 

chimeric protein suggested that the active form of the 

ArsR repressor is a dimer. From footprinting anal, the binding 

site was defined as a region of imperfect dyad symmetry just upstream of 

the -35 site. In vivo the operon was derepressed by oxyions of +III 

oxidn. state of arsenic, antimony, and bismuth, as well as arsenate 

(As (V) ) , whereas in vitro ArsR protein-operator interaction was 

reduced by each of those compds. except arsenate, as detd. by gel 

retardation and DNase I and hydroxyl radical footprinting expts . This 

indicates that arsenate is not a true inducer and must be reduced to 

arsenite in vivo to induce. An operator mutant obtained by deletion of 

the in vitro ArsR-protected DNA sequence exhibited constitutive ars 

promoter activity, demonstrating that the binding site is the 

functional target for the ArsR repressor in vivo. 
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TITLE: The import receptor for the peroxisomal targeting 

signal 2 (PTS2) in Saccharomyces cerevisiae is encoded by 



the PAS7 gene. 

AUTHOR(S) : Rehling, Peter; Marzioch, Martina; Niesen, Frank; Wittke, 

Evelyn; Veenhuis, Marten; Kunau, Wolf-H. (1) 
CORPORATE SOURCE: (1) Inst, Physiol. Chem. , Ruhr-Univ Bochum, Medizm. Fak., 

Abt. Zellbiochem. , D-44780 Bochum Germany 
SO'URCE: EMBO (European Molecular Biology Organization) Journal, 

(1996) Vol. 15, No. 12, pp. 2901-2913. 
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AB The import of peroxisomal matrix proteins is dependent on one of two 
targeting signals, PTSl and PTS2 . We demonstrate in vivo that not 
only the import of thiolase but also that of a chimeric 
protein consisting of the thiolase PTS2 (amino acids 1-18) fused 
to the bacterial protein beta- lactamase is 

Pas7p dependent. In addition, using a combination of several independent 
approaches (two-hybrid system, co-immunoprecipi tation, affinity 
chromatography and high copy suppression) , we show that Pas7p 
speci f ically 

interacts with thiolase in vivo and in vitro. For this interaction, the 
N-terminal PTS2 of thiolase is both necessary and sufficient. The 

specific 

binding of Pas7p to thiolase does not require peroxisomes. Pas7p 
recognizes the PTS2 of thiolase even when this otherwise N-terminal 
targeting signal is fused to the C-terminus of other proteins, 
i.e. the activation domain of Gal4p or GST. These results demonstrate 

that 

Pas7p is the targeting signal-specific receptor of thiolase in 
Saccharomyces cerevisiae and, moreover, are consistent with the view that 
Pas7p is the general receptor of the PTS2 . Our observation that Pas7p 

also 

interacts with the human peroxisomal thiolase suggests that in the human 
peroxisomal disorders characterized by an import defect for PTS2 proteins 
(classical rhizomelic chondrodysplasia punctata), a functional homologue 
of Pas7p may be impaired. 
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AB The humanized anti-pl85-HER2 antibody, humAb4D5-8, has completed Phase II 
clinical trials for pl85-HER2-overexpressing breast cancer. Here, this 
antibody is used as a building block to engineer a disul fide-linked Fv 
(dsFv) beta-lactamase fusion protein for use 

in antibody-dependent enzyme-mediated prodrug therapy using 
cephalosporin-based prodrugs. Three Fv variants were designed with an 



interchain disulfide bond buried at the V-L/V-H interface and secreted 

from Escherichia coli. One variant, dsFv3 (V-L L46C V-H DIOIC), 

has similar affinity for antigen (K-d = 0.7 nm) as the wild-type Fv and 

was used to construct a fusion protein in which beta- 

lactaniase, RTEM-1, is joined to the carboxy terminus of V-H. The 

dsFv3-beta-lactainase fusion protein secreted 

from E. coli efficiently activates a cephalothin doxorubicin prodrug 

(PRODOX, k-cat/k-m = 1.5 times 10-5 s-1 M-1}. PRODOX is approximately 

20-fold less toxic than free doxorubicin against breast tumor cell lines 

SK-BR-3 and MCF7, which express pl85-HER2 at elevated and normal levels, 

respectively. Prebinding the ds Fv3 -beta- lactamase 

fusion protein specifically enhances the toxicity level of 

PRODOX to that of doxorubicin against SK-BR-3 but not MCF7 cells. The 

fusion protein retains both antigen-binding plus 

kinetic activity in murine serum and is cleared rapidly as judged by 
pharmacokinetic analysis in nude mice (initial and terminal half-lives of 
0.23 and 1.27 h, respectively). Development and characterization of the 
dsFv3-beta-lactainase fusion protein is an 
important step toward targeted prodrug therapy of 
pl85-HER2-overexpressing tumors. 
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AB The plasmid-borne arsenical resistance (ars) operon encodes an 

arseni cal- translocating ATPase and confers resistance to antimonials and 
arsenicals in Escherichia coli by extrusion of the toxic compounds from 
the cytosol. The trans-acting regulatory ArsR protein was shown 
to bind to a fragment of DNA containing the ars promoter. Hybrid 

f o rma tion 

of the ArsR protein with a ArsR-beta- lactamase 
chimeric protein suggested that the active form of the 
ArsR repressor is a dimer. From footprinting analysis the binding 
site was defined as a region of imperfect dyad symmetry just upstream of 
the -35 site. In vivo the operon was derepressed by oxyions of +III 
oxidation state of arsenic, antimony, and bismuth, as well as arsenate 
(As (V) ) , whereas in vitro ArsR protein-operator interaction was 
reduced by each of those compounds except arsenate, as determined by gel 
retardation and DNase I and hydroxyl radical footprinting experiments. 
This indicates that arsenate is not a true inducer and must be reduced to 
arsenite in vivo to induce. An operator mutant obtained by deletion of 



the 



in vitro ArsR-protected DNA sequence exhibited constitutive ars promoter 
activity, demonstrating that the binding site is the functional 
target for the ArsR repressor in vivo. 
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B04 D16 

EARHART, C F; FRANCISCO, J A; GEORGIOU, G 
(GEOR-I) GEORGIOU G 
9 



PATENT NO KIND DATE WEEK 



LA 



PG 



WO 9310214 Al 930527 (9322)* EN 66 

US 5348867 A 940920 (9437) 26 

EP 746621 Al 961211 (9703) EN 

R: BE CH DE FR GB LI NL SE 



APPLICATION DETAILS: 
PATENT NO KIND 



WO 9310214 Al 
US 5348867 A 
EP 746621 Al 



APPLICATION 



WO 92-US9756 
US 91-794731 
WO 92-US9756 
EP 93-909521 



DATE 



921110 
911115 
921110 
921110 



FILING DETAILS: 



PATENT NO KIND 

EP 746621 Al Based on 



PATENT NO 
WO 9310214 



PRIORITY APPLN. INFO: US 91-794731 911115 

AB WO 9310214 A UPAB: 931115 

The tripartite chimeric gene comprises: (a) a targetting 

DNA sequence encoding a polypeptide capable of targetting a 

fusion polypeptide to a gram-negative cell over membrane; (b) a DNA 

segment encoding a transmembrane aminoacid sequence capable of 

transporting a heterologous or homologous polypeptide through a 

gram-negative outer membrane; and (c) at least one DNA segment encoding a 

heterologous or sol. homologous polypeptide where the chimeric 

gene is expressible in a gram negative bacterial cell when preceded by a 

functional promoter. Alternatively the recombinant vector capable of 

expressing a heterologous or soluble polypeptide on a gram-negative 

bacterium outer membrane external surface, (a) a targetting DNA 

sequence encoding a polypeptide capable of targetting to the 

outer membrane of a gram negative bacterial cell; (b) a transmembrane DNA 

sequence positioned adjacent to the targetting DNA sequence, the 

transmembrane sequence encoding a polypeptide capable of transvering the 

cell outer merrOorane; and (c) a DNA sequence encoding a heterologous or 

soluble homologous polypeptide, the sequence positioned adjacent to the 

transmembrane sequence. 

USE/ADVANTAGE - Numerous types of fusion polypeptides may be 
expressed by the system of (A) . The tripartile chimeric gene and 
its related recombinant vector include separate DNA sequences for 
directing or targetting and translocating a desired gene prod, 
from a cell periplasm to the external cell surface. A wide range of 
polypeptides may be efficiently surface expressed, including beta 



-lactamase, alkaline phosphatase, cellulose binding 
domain of cellulose, or single chain; Fv antibody. Full enzyme 
acitivity is maintained and the proteins remain anchored to the bacterial 
outer membrane surface. Expression of single-chain antibodies on the 
surface of gram-negative bacterial hosts has several potential 
applications, esp. for prepn. of whole cell adsorbants, A variety of 
antigenic determinants may be expressed on a cell surface and used to 
prepare bacterial vaccines. A selected antigen in combination with an 
activating agent e.g. IL-4 on the surface of the bacterium may have 
potential use m stimulating an imm.une response towards a surface exposed 
antigen . 
Dwg. 0/9 
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DETDESC: 
DETD ( 30 ) 

Variant . . . for PEP, normal catalytic activity will only be 
achieved at physiological concentrations of PEP by an elevated level of 
the **variant** **enzyme**. If a variant of EPSP synthase could be 
identified that had a high K.sub.i for gl yphnsate and a lower K.sub.m. 



DETDESC: 
DETD (40) 

Plasmid . . , cleaved with Clal . The resulting plasmid, pM0N8, 
contains the EPSP synthase coding sequence reading in the same direction 
as the * *beta* ^lactamase* * gene of pBR327. 

DETDESC: 

DETD{62) 

The weakly expressing pMON8135 (FIG. 2) construct containing the known 
**variant'^* **enzyme** sequence was not able to complement the aroA 
defect in SR481 and did not support cell growth on minimal medium. . 
a specific activity similar to its parental construct pMOKSlOS. It was 
then hypothesized that the elevated K.sub.m forPEP of the **variant** 
**enzyme^* (198 .mu.M versus 5,2 .mu.M for the wild type) resulted in a 
relatively inefficient EPSP synthase enzyme that was unable. . , and 
the ability of a variant petunia EPSPS enzyme to complement aroA when 
weakly expressed in E. coli. If a **variant** **en2yme** has a high 
K.sub.m for PEP, then a greater level of expression is required to 
complement aroA. The weakly expressing. 

DETDESC : 

DETD(84) 

The . . . 2000 .mu.M and a K.sub.m for PEP of 200 .mu.M. The K.sub.i 
/Km ratio for the pMON8252 encoded glyphosate resistant **variant** 
^^enzyme*'^ is 12.6, which is similar to that of the progenitor glycine 
(101} to alanine variant whose ratio is 10.0. However,. . . that is 
four fold lower than theglycine (101) to alanine variant. The lowering o 
the K.sub.m for PEP makesthe pMON8252 **variant** *^enzyme** more 
efficient kinetically, as demonstrated by its ability to support the 
growth of E. coli even when expressed with the. . . demonstrated that 
the selection system allowed for theinduction and identification of 
mutations of the petunia EPSPS glycine (101) to alanine **variant** 
**enzyme** which would maintain the glyphosate resistant properties of 
the original variant, but lower the K.sub.m for PEP. The pMON8252 
results . 

DETDESC: 

DETD (86) 

To . . . codon, GAA also codes for glutamic acid. Thus, the improved 
kinetic properties of the pMON8252 encoded glyphosate resistant petunia 



EPSPS ^^variant** **enzyme** are due to a combination of two 
substitutions: one resulting in the glycine (101] to alanine change, the 
other resulting. 

=> d 12 2 4 12 ab ti elm 
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ABSTRACT: 

A method for identifying and selecting novel substrates for enzymes is 
provided. The method comprises constructing a gene fusion comprising DNA 
encoding a polypeptide fused to DNA encoding a substrate peptide, which 
m turn is fused to DNA encoding at least a portion of a phage coat 
protein. The DNA encoding the substrate peptide is mutated at one or more 
codons thereby generating a family of mutants. The fusion protein is 
expressed on the surface of a phagemid particle and subjected to chemical 
or enzymatic modification of the substrate peptide. Those phagemid 
particles which have been modified are then separated from those that 
have not. 

TITLE: Identification of novel substrates 

CLAIMS : 
CLMS ( 1 ) 
We claim: 

1. A method for selecting novel polypeptide substrates comprising: 

(a) constructing a replicable expression vector comprising a 
transcription regulatory element operably linked to a gene fusion, 
wherein the gene fusion comprises: 

(i) a first gene encoding a polypeptide; 

(ii) a second gene encoding a substrate peptide; and 

(iii) a third gene encoding at least a portion of a phage coat protein, 
wherein the 3' end of the first gene is linked to the 5' end of the 
second gene, and the 3* end of the second gene is linked to the 5' end of 
the third gene; 

(b) mutating the vector at one or more selected positions within the 
second gene thereby forming a family of related plasmids encoding 
substrate peptides; 

(c) transforming suitable host cells with the plasmids; 

(d) infecting the transformed host cells with a helper phage having a 
gene encoding the phage coat protein; 

(e) culturing the transformed infected host cells under conditions 
suitable for forming recombinant phagemid particles containing at least 
a portion of the plasmid and capable of transforming the host, the 
conditions adjusted so that no more than a minor amount of phagemid 
particles display more than one copy of the fusion protein on the 
surface of the particle; 

(f) exposing the phagemid particles to a process capable of modifying at 
least one covalent bond of an amino acid in the substrate peptide of at 
least a portion of the phagemid particles; 

(g) contacting the family of exposed phagemid particles with an affinity 
molecule, wherein the affinity molecule has affinity for the amino acid 
residue having the modified covalent bond; and 

(h) separating the phagemid particles that bind to the affinity molecule 
from those that do not. 



CLMS (2 ) 



2. The method of claim 1 wherein the process comprises a 

pes t-translational covalent bond modifying process selected from the 
group consisting of a phosphorylation, glycosylation, carboxylation, 
ADP-ribosylation, methylation, isoprenylation and acylation. 

CLMS ( 3 I 

3. The method of claim 2 wherein the process comprises phosphorylation 
of an amino acid selected from Thr, Ser, and Tyr . 

CLMS { 4 ) 

4. The method of claim 2 wherein the affinity molecule is a monoclonal 
antibody having specificity for the modified amino acid of the process. 

CLMS (5) 

5. The method of claim 2 wherein the phagemid particles that bind the 
affinity molecule are eluted, infected into suitable host cells, and 
steps (d) through {h} are repeated two or more times. 

CLMS (6) 

6. The method of claim 2 wherein the phagemid particles that do not bind 
to the affinity molecule are infected into suitable host cells and steps 
(d) through (h) are repeated two or more times. 

CLMS (7 ) 

7. A method for selecting novel polypeptides substrates comprising: 

(a) constructing a replicable expression vector comprising a 
transcription regulatory element operably linked to a gene fusion, 
wherein the gene fusion comprises; 

(i) a first gene encoding a polypeptide; 

(ii) a second gene encoding a substrate peptide; and 

(iii) a third gene encoding at least a portion of a phage coat protein, 
wherein the 3' end of the first gene is linked to the 5' end of the 
second gene, and the 3' end of the second gene is linked to the 5' end of 
the third gene; 

(b) mutating the vector at one or more selected positions within the 
second gene thereby forming a family of related plasmids encoding 
substrate peptides; 

(c) transforming suitable host cells with the plasmids; 

(d) infecting the transformed host cells with a helper phage having a 
gene encoding the phage coat protein; 

(e) culturing the transformed infected host cells under conditions 
suitable for forming recombinant phagemid particles containing at least 
a portion of the plasmid and capable of transforming the host, the 
conditions adjusted so that no more than a minor amount of phagemid 
particles display more than one copy of the fusion protein on the 
surface of the particle; 

(f) exposing the phagemid particles to a process capable of modifying at 
least one covalent bond of an amino acid residue in the substrate 
peptide of at least a portion of the phagemid particles; 

(g) derivatizing the modified amino acid residue with a substituent 
capable of binding with an affinity molecule; 

(h) contacting the family of exposed derivitized particles with an 
affinity molecule, wherein the affinity molecule has affinity for the 
substituent; and 



(1) separating the phagemid particle that bind to the affinity molecule 
from those that do not. 

CLMS ! 8 , 

8 . The method of claim 7 wherein the process comprises a 

pos t-translational covalent bond modifying process selected from the 
group consisting of a phosphorylation, glycosylation, carboxylation, 
ADP-ribosylation, methylation, isoprenylation and acylation. 

CLMS (9) 

9. The method of claim 8 wherein the process comprises phosphorylation 
of an amino acid selected from Thr, Ser, and Tyr . 

CLMS (10) 

10. The method of claim 8 wherein the process comprises glycosylation of 
an amino acid selected from Asn, Ser, and Thr. 

CLMS (11) 

11. The method of claim 8 wherein the phagemid particles that bind the 
affinity molecule are eluted, infected into suitable host cells, and 
steps (d) through (h) are repeated two or more times. 

CLMS (12) 

12. The method of claim 8 wherein the phagemid particles that do not 
bind to the affinity molecule are infected into suitable host cells and 
steps (d) through (h) are repeated two or more times. 

CLMS (13) 

13. A method for selecting novel polypeptides substrates, comprising: 

(a) constructing a family of replicable expression vectors comprising a 
transcription regulatory element operably linked to a gene fusion, 
wherein the gene fusion comprises a gene encoding a substrate peptide 
and a gene encoding at least a portion of a phage coat protein, wherein 
the 3' end of the gene encoding the substrate peptide is linked to the 
5' end of the gene encoding at least a portion of the phage coat 
protein; 

(b) transforming suitable host cells with the replicable expression 
vectors ; 

(c) infecting the transformed host cells with a helper phage having a 
gene encoding the phage coat protein; 

(d) culturing the transformed infected host cells under conditions 
suitable for forming recombinant phagemid particles containing at least 
a portion of the replicable expression vector and capable of 
transforming the host cells, the conditions adjusted so that no more 
than a minor amount of phagemid particles display more than one copy of 
the fusion protein on the surface of the particles; 

(e) exposing the phagemid particles to a process capable of modifying at 
least one covalent bond of an amino acid in the substrate peptide of at 
least a portion of the phagemid particles; 

(f) contacting the family of exposed phagemid particles with an affinity 
molecule, wherein the affinity molecule has affinity for the amino acid 
residue having the modified covalent bond; and 

(g) separating the phagemid particles that bind to the affinity molecule 
from those that do not bind. 



CLMS (14 ) 



14. A method for selecting novel polypeptides substrates^ comprising: 

(a) constructing a family of replicable expression vectors comprising a 
transcription regulatory element operably linked to a gene fusion, 
wherein the gene fusion comprises a gene encoding a substrate peptide 
and a gene encoding at least a portion of a phage coat protein, wherein 
the 3' end of the gene encoding the substrate peptide is linked to the 
5' end of the gene encoding at least a portion of the phage coat 
protein ; 

(b) transforming suitable host cells with the replicable expression 
vectors ; 

(c) infecting the transformed host cells with a helper phage having a 
gene encoding the phage coat protein; 

(d) culturing the transformed infected host cells under conditions 
suitable for forming recombinant phagemid particles containing at least 
a portion of the replicable expression vector and capable of 
transforming the host cells, these conditions adjusted so that no more 
than a minor amount of phagemid particles display more than one copy of 
the fusion protein on the surface of the particles; 

(e) exposing the phagemid particles to a process capable of modifying at 
least one covalent bond of an amino acid residue in the substrate 
peptide of at least a portion of the phagemid particles; 

(f) derivatizing the modified amino acid residue with a substituent 
capable of binding with an affinity molecule; 

(g) contacting the derivatized particles with an affinity molecule, 
wherein the affinity molecule has affinity for the substituent; and 

(h) separating the phagemid particles that bind to the affinity molecule 
from those that do not bind. 

CLMS (15) 

15. A method for selecting novel polypeptides, comprising: 

(a) constructing a family of phagemid particles which display different 
polypeptides fused to at least a portion of a phage coat protein on the 
surface thereof, wherein no more than a minor amount of phagemid 
particles display more than one copy of the fusion protein on the 
surface of the particles; 

(b) exposing the phagemid particles to a process capable of modifying at 
least one covalent bond of an amino acid in the polypeptide of at least 
a portion of the phagemid particles; 

(c) contacting the family of exposed phagemid particles with an affinity 
molecule, wherein the affinity molecule has affinity for the amino acid 
residue having the modified covalent bond; and 

(d) separating the phagemid particles that bind to the affinity molecule 
from those that do not bind. 

CLMS (16) 

16. A method of claim 15, further comprising 

(e) infecting suitable host cells with the phagemid particles that bind 
or do not bind to the affinity molecule to produce a second family of 
phagemid particles and repeating steps (b)-(d). 
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ABSTRACT: 

The invention provides methods for the systematic analysis of the 
structure and function of polypeptides by identifying active domains 



which influence the activity of the polypeptide with a target substance. 
Such active domains are determined by substituting selected amino acid 
segments of the polypeptide with an analogous polypeptide segment from an 
analog to the polypeptide. The analog has a different activity with the 
target substance as compared to the parent polypeptide. The activities of 
the segment-substituted polypeptides are compared to the same activity 
for the parent polypeptide for the target. A comparison of such 
activities provides an indication of the location of the active domain in 
the parent polypeptide. The invention also provides methods for 
identifying the active amino acid residues within the active domain of 
the parent polypeptide. The method comprises substituting a scanning 
amino acid for one of the amino acid residues within the active domain of 
the parent polypeptide and assaying the residue-substituted polypeptide 
so formed with a target substance. The invention further provides 
polypeptide variants comprising segment-substituted and 

residue-substituted growth hormones, prolactins and placental lactogens. 
TITLE: Method for identifying active domains and amino acid 

residues in polypeptides and hormone variants 

CLAIMS : 
CLMS (1) 
What is claimed is: 

1. A method for identifying at least one active amino acid residue in a 
parent polypeptide which parent polypeptide has an activity resulting 
from an interaction with a target, said method comprising: 

(a) substituting a scanning amino acid for a first amino acid residue at 
residue number N within said parent polypeptide to form an 
N-substituted polypeptide; 

(b) substituting a scanning amino acid for each of the amino acid 
residues at residue numbers N+1 and N-1 to said first residue to form 
respectively N+1- and N- 1-subs tituted polypeptides; 

(c) contacting each of said substituted polypeptides with a target to 
determine the interaction, if any, between said target and said 
substituted polypeptides; 

(d) comparing the difference, if any, between the activity of the parent 
polypeptide and said substituted polypeptides with said target as an 
indication of the location of said active amino acid residue in said 
parent polypeptide; 

(e) repeating steps (b) through (d) for increasing residue numbers if 
said activity difference between said target and said N+1 substituted 
polypeptide is greater than two-fold and for decreasing residue numbers 
if said activity difference between said target and said N-1 
substituted polypeptide is greater than two-fold. 

CLMS (2) 

2. The method of claim 1 wherein steps (b) through (d) are repeated 
until at least four substituted polypeptides containing the substitution 
of a scanning amino acid at four consecutive residues are identified 
having less than a two-fold activity difference as compared to said 
parent polypeptide. 

CLMS {3} 

3. A method for identifying at least one active amino acid residue in a 
polypeptide, comprising the steps of: 

(a) separately substituting a single scanning amino acid for at least 



three amino acid residues in at least one domain of a polypeptide of 
known amino acid sequence, wherein the polypeptide has a known 
interaction with a target, to form at least three corresponding 
substituted polypeptides, each substituted polypeptide containing one 
scanning amino acid; 

(b) contacting the corresponding substituted polypeptides with the 
target to determine an interaction, if any, between the target and the 
corresponding substituted polypeptides; and 

(c) comparing the difference, if any, between the interaction of the 
target with the polypeptide and The interaction of the target with the 
corresponding substituted polypeptides as an indication of the location 
of said active amino acid residue in said polypeptide. 



CLMS ( 4 ) 



4. The method of claim 3, comprising separately substituting a single 
scanning amino acid for at least 12 amino acid residues in at least one 
domain of the polypeptide. 



CLMS (5) 



5. The method of claim 3, comprising separately substituting a single 
scanning amino acid for at least 18 amino acid residues in at least one 
domain of the polypeptide. 



CLMS (6) 



6. The method of claim 5, comprising separately substituting a single 
scanning amino acid for at least 18-25 amino acid residues in at least 
one domain of the polypeptide. 



CLMS (7) 



7. The method of claim 3, comprising separately substituting a single 
scanning amino acid for each amino acid residue in at least one domain of 
the polypeptide. 



CLMS ( 8 ) 



8. The method of claim 3, wherein the domain comprises 3-30 amino acid 
res idues . 



CLMS (9) 



9. The method of claim 8, wherein the domain comprises 3-15 amino acid 
residues . 



CLMS (10) 



10. The method of claim 7, wherein the domain comprises at least 12 
amino acid residues . 



CLMS (11) 



11. The method of claim 3, comprising separately substituting the 
scanning amino acid in two or more domains of a polypeptide. 



CLMS ( 12 ) 



12. The method of claim 3, wherein the single scanning amino acid is a 



neutral amino acid. 
CLMS { 13 ) 

13. The method of claim 12, wherein the neutral amino acid is alanine. 

CLMS ( 14 ) 

14. The method of claim 3, wherein the known interaction is the binding 
of the target to the polypeptide. 

CLMS ( 15 ) 

15. The method of claim 3, consisting of steps (a), {b), (c). 
CLMS (16) 

16. A method for identifying at least one active amino acid residue in a 
polypeptide, comprising the steps of: 

a) separately substituting a single scanning amino acid for each amino 
acid in a polypeptide of known amino acid sequence containing 12-50 
amino acid residues, wherein the polypeptide has a known interaction 
with a target, to form corresponding substituted polypeptides; 

(b) contacting the corresponding substituted polypeptides with the 
target to determine an interaction, if any, between the target and the 
corresponding substituted polypeptides; and 

(c) comparing the difference, if any, between the interaction of the 
target with the polypeptide and the interaction of the target with the 
corresponding substituted polypeptides as an indication of the location 
of said active amino acid residue in said polypeptide. 

CLMS ( 17 ) 

17. The method of claim 16, wherein the polypeptide comprises about 
18-50 amino acid residues. 

CLMS (18 ) 

18. The method of claim 16, wherein the single scanning amino acid is a 
neutral amino acid. 

CLMS (19) 

19. The method of claim 18, wherein the neutral amino acid is selected 
from the group consisting of alanine, serine, glycine, and cysteine. 

CLMS (20) 

20. The method of claim 19, wherein the neutral amino acid is alanine. 

CLMS (21) 

21. The method of claim 16, wherein the known interaction is the binding 
of the target to the polypeptide. 

CLMS (22) 

22. The method of claim 16, consisting of steps (a), (b), (c). 



CLMS (23) 



23. The method of claim 1, wherein the scanning amino acid is selected 
from the group consisting of Ser, Gly, Gin, Asp, Asn, Glu, Met, lie. Pro, 
Arg, Thr, Lys , Val, Tyr and Phe. 



CLMS ( 24 I 

24. The method of claim 1, wherein the scanning amino acid is selected 
from the group consisting of alanine, serine, glycine, and cysteine. 

CLMS (25 ) 

25. The method of claim 1, wherein the scanning amino acid is alanine. 

CLMS (26) 

26. The method of claim 1, wherein the scanning amino acid is cysteine. 

CLMS (27} 

27. The method of claim 3, wherein the scanning amino acid is selected 
from the group consisting of Ser, Gly, Gin, Asp, Asn, Glu, Met, lie. Pro, 
Arg, Thr, Lys, Val, Tyr and Phe. 

CLMS (28 ) 

28. The method of claim 3, wherein the scanning amino acid is selected 
from the group consisting of alanine, serine, glycine, and cysteine. 

CLMS (29) 

29. The method of claim 3, wherein the scanning amino acid is cysteine. 

CLMS ( 30) 

30. The method of claim 16, wherein the scanning amino acid is selected 
from the group consisting of Ser, Gly, Gin, Asp, Asn, Glu, Met, lie. Pro, 
Arg, Thr, Lys, Val, Tyr and Phe. 

CLMS (31} 

31. The method of claim 16, wherein the scanning amino acid is cysteine. 
US PAT NO: 5,580,723 [IMAGE AVAILABLE] L2 : 12 of 18 

ABSTRACT: 

The invention provides methods for the systematic analysis of the 
structure and function of polypeptides by identifying active domains 
which influence the activity of the polypeptide with a target substance. 
Such active domains are determined by substituting selected amino acid 
segments of the polypeptide with an analogous polypeptide segment from an 
analog to the polypeptide. The analog has a different activity with the 
target substance as compared to the parent polypeptide. The activities of 
the segment-substituted polypeptides -are compared to the same activity 
for the parent polypeptide for the target. A comparison of such 
activities provides an indication of the location of the active domain in 
the parent polypeptide. The invention also provides methods for 
identifying the active amino acid residues within the active domain of 
the parent polypeptide. The method comprises substituting a scanning 
amino acid for one of the amino acid residues within the active domain of 



the parent polypeptide and assaying the residue-substituted polypeptide 
so formed with a target substance. The invention further provides 
polypeptide variants comprising segment-substituted and 

residue-substituted growth hormones, prolactins and placental lactogens. 
TITLE: Method for identifying active domains and amino acid 

residues in polypeptides and hormone variants 

CLAIMS : 
CLMS (1) 
What is claimed is: 

1. A method for identifying at least a first unknown active domain in a 
region of known amino acid sequence of a naturally occurring parent 
polypeptide, which parent polypeptide has been cloned and has a 
preidentif led biological activity, said active domain being capable of 
interacting with a first target when said parent polypeptide is in its 
native folded form, which interaction is responsible for said biological 
activity, said method comprising: 

(a) comparing amino acid sequence or polypeptide structure in the region 
of known amino acid sequence of the parent polypeptide with amino acid 
sequence or polypeptide structure in a region of known amino acid 
sequence of an analog polypeptide to the parent polypeptide, said 
parent polypeptide and said analog both interacting with said first 
target, resulting in said biological activity, but having different 
interactions with said first target, or said analog interacting with a 
different target with which said parent polypeptide also interacts; 

(b) substituting DNA encoding a first analogous polypeptide segment from 
the analog to said parent polypeptide into DNA encoding substantially 
the full length parent polypeptide and expressing a first 
segment-substituted polypeptide; 

(c) contacting said first segment-substituted polypeptide with said 
first target to determine the interaction, if any, between said first 
target and said segment-substituted polypeptide; 

(d) repeating steps b) and c) using a second analogous polypeptide 
segment from an analog to said parent polypeptide to form at least a 
second segment-substituted polypeptide containing said second analogous 
polypeptide segment, which is different from said first analogous 
polypeptide segment; and 

(e) comparing the difference, if any, between the activity relative to 
said first target of said parent polypeptide and said first and second 
segment-substituted polypeptides as an indication of the location of 
said first active domain in said parent polypeptide. 

CLMS (2) 

2. The method of claim 1 wherein said unknown active domain comprises at 
least two discontinuous amino acid segments in the primary amino acid 
sequence of said parent polypeptide. 

CLMS (3) 

3. The method of claim 1 wherein at least a first selected polypeptide 
segment of said parent polypeptide replaced by said first analogous 
polypeptide segment of said analog contains at least one amino acid 
residue located on the surface of the native- folded form of said parent 
polypeptide . 



CLMS ( 4 ) 



4. The method of claim 3 further comprising repeating steps b) and c) 
until substantially all of the amino acid residues on said surface of 
said parent polypeptide have been substituted by said analogous 
polypeptide segments. 

CLMS (5) 

5. The method of claim 1 further comprising repeating steps b) and c) to 
form a plurality of segment-substituted polypeptides that, collectively, 
contain substitutions of analogous polypeptide segments covering about 
15-100* of the amino acid sequence of said parent polypeptide. 

CLMS (6) 

6. The method of claim 1 further comprising repeating steps b) and c) to 
form a plurality of segment-substituted polypeptides that, collectively, 
contain substitutions of analogous-polypeptide segments covering about 
60-100% of the amino acid sequence of said parent polypeptide. 

CLMS ( 7 ) 

7. The method of claim 1 further comprising identifying a second unknown 
active domain of said parent polypeptide, said second active domain 
interacting with a second target, said method comprising repeating steps 
b) through e) with said second target. 

CLMS ( 8 ) 

8. The method of claim 1 further comprising identifying at least a first 
active amino acid residue within said first active domain, said method 
comprising : 

f) substituting a scanning amino acid for a different first amino acid 
residue within said first active domain to form a first 
residue-substituted polypeptide; 

g) contacting said first residue-substituted polypeptide with said first 
target to determine the interaction, if any, between said target and 
said residue-substituted polypeptide; 

h) repeating steps f) and g} to substitute a scanning amino acid for at 
least a second amino acid residue within said first active domain to 
form at least a second residue-substituted polypeptide; and 

i) comparing the difference, if any, between the activity relative to 
said first target of the parent polypeptide and each of said first and 
second residue-substituted polypeptides as an indication of the 
location of said first active amino acid residue in said first active 
domain . 

CLMS { 9 ) 

9. The method of claim 8 further comprising repeating steps (b) through 
(i) with a second target to identify a second active domain and at least 
one active amino acid residue within said second active domain. 

CLMS (10] 

10. The method of claim 9 further comprising the step of substituting at 
least one of said active amino acid residues in said first active domain 
with a different amino acid to produce a polypeptide variant having a 
modified interaction with said first target but which retains 
substantially all of the interaction of said parent polypeptide with said 



second target. 



CLMS (11) 

11. The method of claim 10 further comprising the step of substituting 
least one of said active amino acid residues in said second active 

domain with a different amino acid to produce a polypeptide variant 
having a modified interaction with said first and said second target. 

CLMS ( 12) 

12. The method of claim 9 wherein said first and said second active 
domains have at least one common active amino acid residue, said method 
further comprising substituting at least said one common active amino 
acid residue with a different amino acid to produce a polypeptide variant 
having modified interactions with each of said first and said second 
targets . 

CLMS (13} 

13. The method of claim 9 wherein said first and said second active 
domains have at least one common active amino acid residue, said method 
further comprising substituting at least one amino acid residue in said 
first active domain, other than said at least one common active amino 
acid residue, with a different amino acid to produce a polypeptide 
variant having a modified interaction with said first target. 

CLMS (14 ) 

14. The method of claim 1 further comprising: 

(f) substituting DNA encoding a scanning amino acid for DNA encoding a 
first amino acid residue at residue number N within DNA encoding 
substantially the full length parent polypeptide and expressing an 
N-substituted polypeptide; 

(g) substituting a scanning amino acid for each of the amino acid 
residues at residue numbers N+1 and N-1 to said first residue to form 
respectively N+1- and N- 1-subs tituted polypeptides; 

(h) contacting each of said substituted polypeptides with said first 
target to determine the interaction, if any, between said first target 
and said substituted polypeptides; 

(i) comparing the difference, if any, between the activity relative to 
said first target of the parent polypeptide and said substituted 
polypeptides; and 

(j) repeating steps (g) through (i) for increasing residue numbers if 
said activity difference between said first target and said 
N+l-substituted polypeptide is greater than two-fold and for decreasing 
residue numbers if said activity difference between said first target 
and said N- 1-subs tituted polypeptide is greater than two-fold. 

CLMS (15) 

15. The method of claim 14 wherein steps (g) through (i) are repeated 
until at least four substituted polypeptides containing , the substitution 
of a scanning amino acid at four consecutive residues are identified 
having less than a two-fold activity difference as compared to said 
parent polypeptide. 

CLMS (16) 

16. The method of claim 1, 8 or 14 wherein said parent polypeptide is 



selected from the group consisting of human growth hormone, human 
prolactin, . alpha . -inter feron, . gamma . -inter feron , tissue plasminogen 
activator, IGF-1, TGH- . beta sub . 1 , EGF, CD-4, TNF, GMCSF, TGF, follicle 
stimulating hormone, luteinizing hormone, atrial naturietic peptide and 
placental lactogen. 

CLMS (17) 

17. The method of claim 16 wherein said parent polypeptide is selected 
from the group consisting of human growth hormone, human placpntal 
lactogen and human prolactin. 

CLMS ( 18 ) 

18. The method of claim 8 or 14 wherein said scanning amino acid is an 
isosteric amino acid. 

CLMS (19) 

19. The method of claim 8 or 14 wherein said scanning amino acid is a 
neutral amino acid. 

CLMS (20) 

20. The method of claim 19 wherein said neutral amino acid is selected 
from the group consisting of alanine, serine, glycine and cysteine. 

CLMS (21) 

21. The method of claim 20 wherein said scanning amino acid is alanine. 

CLMS (22) 

22. The method of claim 1, 8 or 14 wherein said activity is measured in 
an in vitro or in vivo assay. 

CLMS (23) 

23. The method of claim 22 wherein said parent polypeptide is a hormone 
and said activity is measured in an in vitro assay using a soluble 
hormone receptor. 

CLMS (24) 

24. The method of claim 23 wherein said hormone is human growth hormone 
and said soluble hormone receptor is shGHr. 

CLMS (25) 

25. The method of claim 23 wherein said hormone is human growth hormone 
and said soluble hormone receptor is shPRLr. 

CLMS (26) 

26. The method of claims 1, 8 or 14 wherein said interaction between 
said first target and said parent polypeptide involves either binding of 
said target to said parent polypeptide or catalysis of said target by 
said parent polypeptide. 



CLMS (27 ) 



27. The method of claim 26 wherein the activity between said first 
target and any of said substituted polypeptides is increased greater than 
two-fold as compared to said parent polypeptide, 

CLMS (28) 

28. The method of claim 26 wherein the activity between said first 
target and any of said substituted polypeptides is decreased greater than 
two-fold as compared to said parent polypeptide. 

CLMS (29) 

29. The method of claim 1, wherein the analog has at least 15% amino 
acid sequence homology with the parent polypeptide. 

CLMS (30) 

30. The method of claim 1, wherein the analog is naturally occurring. 
CLMS (31) 

31. The method of claim 1, wherein the analog is a tertiary analog. 

CLMS (32) 

32. The method of claim 14 wherein said active domain comprises at least 
two discontinuous polypeptide segments in the primary amino acid sequence 
of said parent polypeptide. 

CLMS (33) 

33. The method of claim 1 wherein said parent polypeptide is human 
growth hormone and said analog is selected from the group consisting of 
human placental lactogen, porcine growth hormone, and human prolactin. 

CLMS (34) 

34. The method of claim 1 wherein the biological activity of the parent 
polypeptide is of clinical utility. 

CLMS (35) 

35. The method of claim 1 wherein the parent polypeptide is selected 
from the group consisting of a hormone, enzyme, antigen, receptor, enzyme 
substrate, binding protein, and enzyme inhibitor. 

CLMS (36) 

36. The method of claim 1 wherein said first target is selected from the 
group consisting of a hormone, enzyme, antibody, antigen, receptor, 
enzyme substrate, binding protein, and enzyme inhibitor. 
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12. 5,580,723, Dec. 3, 1996, Method for identifying active domains and 
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ABSTRACT: 

The invention provides methods for the systematic analysis of the 
structure and function of polypeptides by identifying active domains 
which influence the activity of the polypeptide with a target substance. 
Such active domains are determined by substituting selected amino acid 
segments of the polypeptide with an analogous polypeptide segment from an 
analog to the polypeptide. The analog has a different activity with the 
target substance as compared to the parent polypeptide. The activities of 
the segment-substituted polypeptides are compared to the same activity 
for the parent polypeptide for the target. A comparison of such 
activities provides an indication of the location of the active domain in 
the parent polypeptide. The invention also provides methods for 
identifying the active amino acid residues within the active domain of 
the parent polypeptide. The method comprises substituting a scanning 
amino acid for one of the amino acid residues within the active domain of 
the parent polypeptide and assaying the residue-substituted polypeptide 
so formed with a target substance. The invention further provides 
polypeptide variants comprising segment-substituted and 

residue-substituted growth hormones, prolactins and placental lactogens. 
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Activation of prodrugs of cytotoxins at a defined target site is achieved 

using a fusion protein of prodrug-activating enzyme and an 

antigen-binding domain specific for an antigen of the target 

site. A fusion protein of a humanized sFv fragment of an antibody 

to carcinoembryonic antigen and a human , beta . ^glucuronidase was prepd. 

expression of the chimeric gene in BHK cells. The protein was 
shown to specifically bind CEA and to hydrolyze 4-methyl-umbelli f eryl- 
. beta . -glucuronide . Manuf. of the fusion protein in yeast is 
demonstrated. Pharmacokinetics of the fusion protein 0.8 .mu.g injected 
into tumor-bearing nude mice showed very rapid clearing of the protein 
from the plasma and all other organs. The highest levels of the protein 
were found in the tumor with a concn. of 6.2 ng/g tissue after 120 h 
compared to <0.1 ng/g for all other tissue tested. 
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